Discovery of a new type of scaffold for the creation of novel tyrosinase inhibitors.
Tyrosinase is known as the key enzyme for melanin biosynthesis, which is effective in preventing skin injury by ultra violet (UV). In past decades, tyrosinase has been well studied in the field of cosmetics, medicine, agriculture and environmental sciences, and a lot of tyrosinase inhibitors have been developed for their needs. Here, we searched for new types of tyrosinase inhibitors and found phenylbenzoic acid (PBA) as a unique scaffold. Among three isomers of PBA, 3-phenylbenzoic acid (3-PBA) was revealed to be the most potent inhibitor against mushroom tyrosinase (IC50=6.97μM, monophenolase activity; IC50=36.3μM, diphenolase activity). The kinetic studies suggested that the apparent inhibition modes for the monophenolase and diphenolase activities were noncompetitive and mixed type inhibition, respectively. Analyses by in silico docking studies using the crystallographic structure of mushroom tyrosinase indicated that the carboxylic acid group of the 3-PBA could adequately bind to two cupric ions in the tyrosinase. To prove this hypothesis, we examined the effect of modification of the carboxylic acid group of the 3-PBA on its inhibitory activity. As expected, the esterification abrogated the inhibitory activity. These observations suggest that 3-PBA is a useful lead compound for the generation of novel tyrosinase inhibitors and provides a new insight into the molecular basis of tyrosinase catalytic mechanisms.